Abstract
INTRODUCTION
The stability of the demand for money is crucial in policy analysis because monetary policy operates through the changes in the stock of money Ghatak (1995) . The stability of the money demand function is important, that is the money supply will have influence on real variables and the central bank control money supply as an effective macroeconomic policy. For the effective implementation of monetary policy, stability of money demand highly matters Hamori and Tokihisa (2001) . The demand function for money helps to ascertain the liquidity needs of the economy (Handa, 2009) . As a result, it is exigent for the policy makers to understand the factors that determine this function and the existence of a stable long-run relationship between these factors and the money stock. Several factors affect the stability of money demand in a given country (Budha, 2011) . In this context, an effectiveness of the monetary policy of demands first to test the stability of money demand function.
Especially after the adoption of financial liberalization in the 1980s, there might have been the forces that might have caused the instability in money demand function and rendered the monetary policy ineffective. In such a case, the stability issue of the money demands function needs an intense focus for justifying the working of the monetary targeting strategy (Khan & Wadud, 2003) .
This paper seeks to examine empirically the long-run relation of broad money demand and its determinants in Nepal. This study considers various components of final expenditure demand as determinants that are final consumption goods, expenditure on investment goods and interest rate.
LITERATURE REVIEW
Theoretically, Keynes (1936) highlighted the transaction, precautionary and speculative motives for holding money. Friedman (1956 Friedman ( , 1968 is partly Keynesian and partly non Keynesian, that is neglects completely Keynes classification of the motives for holding money and treated the total demand for money as the part of the balance sheet or portfolio of assets. (Baumol 1952; Tobin 1956 ) introduced interest rate as one of the explanatory variables in the transactions demand for money.
The empirical works on its stability and estimation have received increasingly attention among developed and developing countries, because of its relevant monetary policy implications, (Tang, 2004) . Nchor and Adamec (2016) examined demand for broad money and its stability in Ghana by considering Gross domestic product, interest rate in Ghana over the period 1990 to 2014 using an error correction model, ECM to determine factors that influence real money aggregation. The study estimated the results using two set of variables for real demand for money, M1 and M2. The results show that, GDP affects the level of demand for money in the long run while the interest rate affects it in the short run. The error correction term in each of the cases shows that, 18% of deviations in the real demand for money are corrected annually. In addition, the CUSUM tests of parameter stability showed that, the money demand function was stable over the period and the Chow test indicated that there were no structural breaks. Baharumshah et al.(2009) study documented about demand for broad money (M2) in China that long run relationship exists between M2 and its determinants: real income, inflation, foreign interest rates and stock prices using the auto regressive distributed lag (ARDL) cointegration integration framework.
Some empirical studies based on various components of real expenditure were carried on over the conventional theory of money demands related to scale variables such as income and interest rate. Tang (2004) estimated a money demand function based on Japanese quarterly data over the period between the first quarter of 1973 and the second quarter of 2000. This study showed that the demand for broad money, as defined by the sum of M2 monetary aggregate and certificates of deposit, has been stable during that period. The study found the existence of a long-run relationship between the demand for broad money, the final consumption expenditure, the expenditure on investment goods, the exports expenditure, the deposit rate and the government bond yield rate. Salha and Jaidi (2014) estimated a money demand function in Tunisia based on annual data ranging between 1979 and 2011 and the ARDL bounds testing approach, results revealed that evidence of cointegration between the broad money demand and its determinants, namely the final consumption expenditure, the expenditure on investment goods, the export expenditure and the interest rate. In addition, the error correction model showed that the demand for money is only affected by the interest rate and the expenditure on investment goods in the short-run, while in the long-run the final consumption expenditure and the interest rate represent the major money demand determinants. Nchora and Adameca (2016) examine the demand for broad money and its stability in Ghana .Error correction model (ECM) was used to determine the factors that influence real money aggregate in Ghana from 1990 to 2014.The results show that, GDP affects the level of demand for money in the long run while the interest rate affects it in the short run. The CUSUM tests of parameter stability showed that the money demand function was stable over the period and the Chow test indicated that there were no structural breaks.
In Nepalese context, a number of empirical exercises have been carried out on the stability and estimation of Nepalese money demand function. Poudel (1987) and Khatiwada (1997) estimated a money demand function using OLS method considering GDP and interest rate and found stable demand for money function. Kharel and Koirala (2010) also used Johansen MLE to examine the stability of money demand functions on Nepalese data over the periods 1975-2010 and admitted stable money demand function with real GDP and interest rate.
A few literature studies found the cointegration method used for examining the stability of money demand function in Nepalese context. Budha (2011) analyzed the money demand function for Nepal during the period of the FY 1997 to 2009 using annual data. While applying the cointegration test, he finds the existence of the longrun relationship between real money balances and its determinants. Bhatta (2011) also examined the long run and short run demand for money functions and their stability issues for Nepal using the annual data set of . He finds the long run cointegration relationship is existing among the demand for real money balances, real GDP and interest rate in case of both narrow and broad monetary aggregates.
This previous studies of Nepalese demand for money is related to scale variables such as income and domestic interest rate. However, none of the existing study addressed the impacts of various components of final consumption expenditure on the Nepalese demand for money. Thus, this paper investigates dynamic relationship between the final consumption expenditure, capital and interest rate on money demand.
ECONOMETRIC METHODOLOGY
Generally, the conventional theory of money demand indicates that scale variables such as income and domestic interest rate or inflation (opportunity cost variables) determines the money demand, which can be expressed as
where M/P represents money demand which depends on real income(Y) and Interest rate (i) Most of the relationships cited in previous section show that there positive relationship between real income and money demand for given the price level and rise in the interest rate reduces the money demand.
This study incorporates real consumption and investment expenditure components of real income, and interest rate as other explanatory variable, following Tang (2002 Tang ( , 2004 . The long run money demand function for broad money is expressed as follows:
where Md is nominal broad money demand, P is price, RFCE represents real final consumption expenditure, RGFCF is real gross final capital formation and r stands for interest rate. Thus, model in the log linear form by adding constant and error terms is
where β0 is constant term, U t is a random error and ln is natural logarithmic transformation.
The opportunity cost of holding money (interest rate) is in absolute form rather than transforming into logarithmic form as suggested by Ghatak (1995) . Rate of interest on lending has been used as a proxy for long term interest rate interest rate as data are not available for long term fixed deposit rate for the whole study period. Real rate of interest on lending is defined as nominal interest rate on lending minus expected rate of inflation. The use of t-bill rate or long term bond rate is irrelevant as these instruments are not a significant part of asset portfolios. Various components of real expenditures such as final consumption expenditure on goods and services and investment expenditure have been incorporated as a component of real income. Real broad money is defined by the broad money stock divided by CPI Bhatt (2011). One of the major expenditure component; export has not been used due to unavailability of data.
The intuition of this desegregation of macro components (real income) is that use of a single scale variable in the aggregate money demand function would lead to aggregation bias. In addition, this method is trying to capture the different impacts of expenditure classification on money demand as suggested by Tang (2002) . This study investigates the different domestic demand components on broad money behavior. Based on conventional theories, sign of parameter of expenditure component, is expected to be positive whereas parameter of the interest rate is expected to be negative.
ARDL modeling to co-integration, techniques developed by Pesaran and Shin (1999) has been widely applied for examining the stability of money demand function. This study also applies ARDL technique as opposed to the standard approaches to cointegration by Engle and Granger and Johansen (1991) . The ARDL model technique overcome the criticism of exclusion of multivariate analysis under Engle and Granger co-integration test and difficulty in interpretation when more than one co-integrating vectors exist in the model and sensitivity with numbers of lag selection with Johansen techniques.
As explained by Nepal and Paija (2019) , ARDL techniques has the following key characteristics: (i) the co-integration relationship is estimated using OLS estimation, which is conducted after choosing the appropriate lag order for the model; (ii) notwithstanding the Johansen and Juselius (1990) 
where Δ is the first difference operator, Md t represents real broad money balances and u t is disturbance term. Similarly, β 1, β 2, β 3, β 4 represents the short run dynamics and β 5, β 6, β 7, β 8 are the long run coefficients.
To examine whether the long run equilibrium relationship exists between lnMdt, lnRFCE lnRGFCF and r, Bounds test (F-version) for co-integration is carried out s proposed by Pearson and Shin (1999) . The F -test is a test where absence of cointegration is null hypothesis and presence of co integration as an alternative hypothesis, both denoted as: H0: β 5 =β 6 =β 7 =β 8 =0 .i.e. the absence of co integration relationships H1: β 5 =β 6 ≠β 7 ≠β 8 ≠0 .i.e. the existence of co integration relationships
Data
This paper examines the long run inter relationships between broad money demand balances in a multivariate framework with final consumption expenditure, capital stock and interest rate for Nepal over the period 1975 to 2017. All variables used in this study is extracted from the data set maintained by World Development Indicators (WDI), World Bank. 
RESULT AND DISCUSSION
Auto Regressive Distributed Lag modeling (ARDL) has been followed for the analysis of money demand function and confirms the presence or absence of long-run and short-run equilibrium relationships. The unit root tests indicate the maximal order of integration of the time series. The bounds test justifies the existence of the co integration or long-run relationships among variables in the model. Before testing the presence of long run relationships between the broad money demand and its determinant, we have to analyses the stationary properties of variables associated in the model. For this, ADF (Augmented Dickey-Fuller), P-P (PhillipsPerron) test has been used as a pre-requisite for integration. Table 3 shows the results of the ADF and P-P unit root test. The unit root tests performed at level and at first difference with an intercept and an intercept and trend.
The test shows that interest rate variable is stationary at level, moreover, consumption expenditure also seems stationary at trend and intercept at level. However, others variables are stationary at the first difference. Therefore, our variables show mixed orders of integration (i.e.,I(1) or I(0)), as reported in Table 3 , supports the application of ARDL approach. Hence, the ARDL bounds testing approach is employed to test the existence of cointegration relationships.
In Table 4 , we report F -statistics calculated when targeted variable is mentioned as a dependent variable. As mentioned previously, the bounds testing approach to cointegration involves the comparison of the F -statistics against the tabulated critical value bounds. Note: ***, ** and * indicate 1%, 5% and 10% significance at level, respectively.
The result in Table 4 suggest that the calculated F-statistic is 3.911* F lnM (lnMlnRFCE, lnRGFCF, lnr) , which is bigger than upper bound critical value of Pesaran et al. (2001) at the 10 percent significance level. It denotes that the null hypothesis of no cointegration is rejected. Hence, the long-run cointegration relationship among the variable when demand for money variable is considered as a dependent variable.
Since a co-integration relationship is identified, this study proceeds to estimate equation (3) following the lag specification 1, 0, 0, 0 in Table 5 . Note: ***, ** and * indicate 1%, 5% and 10% significance at level, respectively.
Interestingly, the long-run estimation of the ARDL framework reveals that the final consumption expenditure and the interest rate re found to be significant for money demand in the long-run. However, the gross fixed capital formation has no impact on demand for money in the long-run. This study investigates the short-run impact of the money demand and its determinants along with an error correction model (ecm) using eq. 4. Applying the error-correction model allows checking the short-run elasticities and measuring the speed of adjustments to the long-run equilibrium via the error-correction term. A negative and statistically significant coefficient on this term is an indicator of the existence of cointegration. Similar to the long-run phenomena, an elasticities of final consumption and interest rate are found statistically significant in the short-run, but no significance in capital, which means that there is no impact of capital in money demand in the short-run. Note: ***, ** and * indicate 1%, 5% and 10% significance at level, respectively.
The estimated elasticities for final consumption is 0.610 and 0.002 percent for interest rate (Table 6 ). The negative and highly significant coefficient of the error correction model signifies that short-run disequilibrium adjusts by 37% annually towards the long-run equilibrium. The positive sign of the interest rate in the money demand function is similar to the findings of Narayan et al. (2009) who estimated a money demand function for a panel of five Asian countries and failed to find a stable money demand function for Nepal. Granger Causality suggests Domestic nominal interest rate produces a positive and statistically insignificant relationship is observed for Nepal. Table 7 shows the fitted model does free from serial correlation, functional error or heteroscedasticity problems. Moreover, model is also normally distributed. The CUSUM (cumulative sum) and CUSUMQ (cumulative sum of squares) in Figures 2 and 3 from a recursive estimation of the model also indicate the model is stable, as the residuals are within the critical bounds at the 5% significance level. 
CONCLUDING REMARKS
This paper empirically examines the long run relationship and short-run dynamics between real broad money demand and its determinants. This study investigated the impact of expenditure components on real broad money demand by splitting into real final consumption expenditure and real gross fixed capital formation, unlike the major previous studies based on scale variables. Using the ARDL bounds testing technique, the result shows the long run cointegration relationship among the variables when demand for money variable is considered as a dependent. Interestingly, the long-run estimation of the ARDL framework reveals that the final consumption expenditure and the interest rate were found to be significant for money demand in the long-run. However, the gross fixed capital formation has no impact on demand for money in the long-run.
The interest rate is elasticity is positive which is not consistent with theoretically, we can conclude that demand for money function is instability in Nepal, which is a consequences of regime changes. This study also investigates the short-run impact of the money demand and its determinants along with an error correction model (ECM). Applying the error-correction model allows checking the short-run elasticities and measuring the speed of adjustments to the long-run equilibrium via the errorcorrection term. With respect to the stability of the money demand function, the CUSUM (cumulative sum) and CUSUMQ (cumulative sum of squares) indicate the model is stable, as the residuals are within the critical bounds at the 5% significance level.
These findings have important implications on policy formulation in Nepal, monetary targeting policy to correct price fluctuation through the control of various expenditure components, particularly, real final consumptionmight be an important strategy in the long run. However, the gross fixed capital formation has no impact on demand for money in the long-run. In the context of interest rate, it is found that interest rate is positively associated with real broad money demand, which is not theoretically consistent with the Keynesian view.
